Cellular and transcriptional responses of yeast to the cleavage of cytosolic tRNAs induced by colicin D.
Colicin D is a plasmid-encoded antibacterial protein that specifically cleaves the anticodon loops of four Escherichia coli tRNA(Arg) species. Here, we report that the catalytic domain of colicin D, which is expressed in Saccharomyces cerevisiae, impairs cell growth by cleaving specific tRNAs. DNA microarray analysis revealed that mating-related genes were upregulated, while genes involved in a range of metabolic processes were downregulated, thereby impairing cell growth. The pheromone-signalling pathway was activated only in alpha cells by tRNA cleavage, which was not observed in 'a' cells or diploid cells. On the basis of these results and on the recent identification of two killer toxins that cleave specific tRNAs, the relationship between tRNA depletion and the resultant cellular response is discussed.